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Amendments to the Claims ___ . 

1. (Currently Amended) A Coriolis flowmeter for measuring a process 
material flow having an ultra high level of purity, said Coriolis flowmeter comprising: 

a base; 

flow tube apparatus adapted to receive said process material flow, said flow 
tube apparatus is formed of a material that does not transfer ions from said flow tube 
apparatus to said process material; 

end portions of said flow tube apparatus afe coupled to said base to create 
substantially stationary nodes at said end portions; 




a driver coupled to said flow tube apparatus for vibrating said flow tube 
apparatus containing said process material flow; 

pickoff means coupled signalwise to said flow tube apparatus for generating 
signals representing induced Coriolis deflections of said vibrating process material 
filled flow tube apparatus; and 

I 

meter electronics that receives said signals from said pickoff means and 
generates output information pertaining to said process material flow. 


2. (Previously Amended) The Coriolis flbwmeter of claim 1 characterized in 
that said flow tube apparatus defines a substantially straight single flow tube. 

3. (Original) The Coriolis flowmeter of claiml characterized in that the 
entirety of the wetted flow path of said Coriolis flowmeter comprises a PFA substance. 

% 

4. (Previously Amended) The Coriolis flowmeter of claim 1 characterized in 
that said flow tube apparatus defines more than one flow tube. v 


5. (Previously Amended) The Coriolis flowmeter of claim 1 characterized in 
that said pickoff means is an electro-magnetic device having a magnet connected to 
said flow tube apparatus and further having a coil. 
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6. (Currently Amended) Th e Corio li s f l owm e t e r of c l a i m 1 charact e riz e d i n 
that sa i d p i ckoff - m e an s compris e s a li ght sourc e-e nd an opt i ca l d e t e ctor ; 

said vibrat i ng f l ovHub e apparatu s i s pos i t i on e d - b e tw ee n sa i d li ght s ourc e -and 
sa i d opt i ca l d e t e ctor to ■ a l t e r-th e- charaet e rist i c s of th e li ght - r e c ei v e d by sa i d opt i ca l 
d e t e ctor from sa i d li ght -s o u rc e; 

sa i d opt i ca l d e t e ctor ts- r es pon si v e to sa i d a l t e rat i on^ g e n e rat e-s a t d -st gnate 
r e pr e s e nt i ng sa i d Corioti s- d e fl e ct i on s ; 

The Coriolis flowmeter of claim 1 characterized in that said pickoff apparatus 
comprises a light source that emits a beam and an optical detector that receives said 
beam, said beam is substantially transverse to said flow tube; 

_ said light source and said optical detector are spaced apart from said flow tube 

on opposite sides of said flow tube apparatus: 

_ said flow tube apparatus is positioned between said light source and said 

optical detector to alter the characteristics of a light beam received bv said optical 
detector from said light source, said optical detector is responsive to said alteration to 
generate said signals representing said Coriolis deflections. 

7. (Currently Amended) The Coriolis flowmeter of claim 1 characterized in 
that said base has a lower surface and an inner pair of upwardly extending side walls 
as well as an outer pair of upwardly ending extending walls parallel to said inner walls : 

openings in each of said upwardly extending walls are coaxially aligned to 
receive said flow tube apparatus. 

8. (Previously Amended) The Coriolis flowmeter of claim 1 characterized in 
that said base is substantially u-shaped and has a lower surface and a pair of 
upwardly extending walls proximate sides of said base; 

openings in each of said upwardly extending walls are coaxially aligned to 
receive said flow tube apparatus. 

9. (Currently Amended) Th e-G orio li s flowm e t e r - of - da t m 8 charact e r i z e d i n 
tha t-e nd s- of sa i d flow tub e apparatu s- e xt e nd - b ey ond sa i d wa l ls. 
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The Coriolis flowmeter of claim /characterized in that said single flow tube 
extends through coaxial openings in said walls. 
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(Currently Amended) The Coriolis flowmeter of claim 1 characterized in 
that said base is a solid rectangular element defining a parallelepiped; 

said flow tube apparatus is connected to posts affixed between said upwardly 
extending walls affixed to a top surface of said base. 

11. (Previously Amended) The Coriolis flowmeter of claim 1 characterized in 

that: 

an inlet of said flow tube apparatus receives said process material flow from a 
supply tube; 

an outlet of said flow tube apparatus is coupled to an inlet of a return tube; 
said return tube is coupled to said base and is positioned parallel to said flow 
tube apparatus and extends through walls of said base, and 

said return tube is adapted to be connected to an exit tube to extend said 
process material flow towards a user application. 




12. (Currently Amended) The Coriolis flowmeter of claim 4 2 characterized in 
that said flow tube apparatus comprises a said single flow tube and that said base has 
a mass substantially greater than the mass of said flow tube with process material. 

13. (Original) The Coriolis flowmeter of claim 12 characterized in that the 
mass of said base is at least 1000 times the mass of said single flow tube with 
process material. 


14. (Original) The Coriolis flowmeter of claim 12 characterized in that the 
mass of said base is at least 100 times the mass of said single flow tube with process 
material. 
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15. (Original) The Coriolis flowmeter of claim 12 in which said driver is 
affixed to the top of said single flow tube when in use. 

16. (Currently Amended) The Coriolis flowmeter of claim 12 further 
comprising: 

a dynamic balancer means coup l ed affixed to said base proximate said 
vibrational nodes of said flow tube to maintain said nodes at a reduced level of 
vibration. 

17. (Original) The Coriolis flowmeter of claim 16 characterized in that said 
dynamic balancer means is an active dynamic balancer controlled by the exchange of 
signals with said meter electronics. 

18. (Currently Amended) The Coriolis flowmeter of claim 12 characterized in 
that said base is substantially u-shaped and has a lower surface and a pair of 
upwardly extending side walls containing coaxially aligned openings for receiving said 
single flow tube. 

19. (Currently Amended) The Coriolis flowmeter of claim 18 characterized in 
that said single flow tube extends through said coaxial openings in said walls. 

20. (Original) The Coriolis flowmeter of claim 1 characterized in that said 
flow tube apparatus comprises a first and a second flow tube coupled to said base 
and positioned parallel to each other, said first and second flow tubes are adapted to 
be vibrated in phase opposition by said driver. 

21. (Currently Amended) The Coriolis flowmeter of claim 20 characterized in 

that: 

said driver is affixed to both said first flow tube and said second flow tube; and 


is- adapt e d to v i brat e s a i d - f t r st- and s e cond flow fab es-t n - pha se oppos i t i on; 
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5 said p i ckoffs pickoff means being affixed to both said first and second flow 

tubes to detect the Coriolis deflections of said first and second flow tubes. 

22. (Original) The Coriolis flowmeter of claim 20 characterized in that said 
first and second flow tubes are connected in series with respect to said material flow. 

23. (Original) The Coriolis flowmeter of claim 20 characterized in that said 
first and second flow tubes are connected in parallel with respect to said material flow. 

24. (Previously Amended) The Coriolis flowmeter of claim 20 further 
comprising: 

a return tube coupled to said base and oriented parallel to said first and second 
flow tubes; 

said return tube receives said process material flow from said first and second 
flow tubes and extends said material flow towards a user application. 

25. (Previously Amended) The Coriolis flowmeter of claim 20 characterized 

in that: 

said base is u-shaped and has upwardly extending walls; 
said first and second flow tubes extend through said walls of said base and 
5 have inlet and outlet ends projecting beyond the outer surfaces of said walls. 

26. (Currently Amended) A Coriolis flowmeter for measuring a flow of 
process material having an ultra high level of purity; 

said Coriolis flowmeter comprising: 

a single flow tube formed of a material, such as PFA, that does not transfer ions 
5 from said single flow tube to said process material; 

said single flow tube has high flexibility and further has a stiffness substantially 
lower than a metal or glass flow tube; 

the entirety of the wetted path of said Coriolis flowmeter comprises said PFA 
material; 
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a driver affixed coupled to said single flow tube for vibrating said single flow 

tube containing said process material flow; 

a massive base affixed coupled bv upwardly extending walls to ends of said 
single flow tube to absorb undesired vibratory forces generated by said vibrating flow 

tube; 

said base defines stationary nodes proximate opposing at ends of said flow 

tube; 

an inlet connector connected to said massive base and adapted to receive a 
flow of said process material from a supply tube; 

an inlet end of said single flow tube is affixed to said inlet connector; 
said input connector sealably connects said inlet end of said single flow tube to 
an outlet end of said supply tube to effect the extension of said process material flow 

in said supply tube to said single flow tube; 

said inlet connector maintains said inlet end of said flow tube fixed with respect 

to said massive base; 

an outlet end of said single flow tube affixed to a second connector for 
extending said process material flow via an exit tube towards a user destination; 

a pair of pickoffs coupled to said single flow tube on opposite axial sides of said 

j 

driver for generating signals representing Coriolis induced deflections of said vibrating 
material filled single flow tube; 
meter electronics; and 

conductors extending signals from said pickoffs to said meter electronics; 
said meter electronics receives said pickoff output signals and generates output 
information pertaining to said process material flow. 

27. (Currently Amended) The Coriolis flowmeter of claim 26 further 
comprising; 

a return tube connected to said massive base parallel to said single flow tube; 
end portions of said single flow tube and said return tube are glued to said 
massive base to maintain said single flow tube and said return tube immovable with 
respect to said massive base; 
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an inlet of said return tube; 

an intermediate tube connecting said outlet end of said single flow tube and 
said inlet end of said return tube via said second connector to extend said process 
material flow from said outlet end of said single flow tube to said inlet of said return 
tube; 

an outlet connector connected to said massive base for receiving said flow of 
said process material from said outlet end of said return tube; 

said outlet connector sealably connects said outlet end of said return tube to an 
inlet end of an exit tube to effect the extension of said process material flow in said 
return tube to said exit tube; 

said exit tube is adapted to extend said process material flow to a user 
destination. 

28. (Currently Amended) Th e Cor i o li s flowm e t e r of c l a i m 2 6 charact e r i z e d i n 
that sa i d pickoffs ar e e l e ctro-magn e t i c d e vic e s e ach having a magn e t and - a - co tt: 

_ The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 

has high flexibility and a stiffness substantially lower than flow tube apparatus formed 

5 of metal or glass. 

29. (Currently Amended) Th e Corio li s f l owm e t e r of c l a i m 26 character i zed i n 
that sa i d p i ckoffs -e ach com p r i s e s a li ght sourc e and an opt i ca l d ete ctor w i ttHh e 
magn i tud e of th e Cor i o li s d e fl e ct i on of sa i d sing le flow tub e d e f i n i ng the magn i tud e of 
th e output curr e nt of sa i d opt i ca l d e t e ctor. 

5 The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 

has walls substantially thinner than the diameter of the inner portion of the flow tube 
apparatus through which said material flows. 

30. (Previously Amended) The Coriolis flowmeter of claim 27 characterized 
tfn that said massive base has a pair of upwardly extending parallel side walls having 
(coaxial openings through which said single flow tube and said return tube extend. 
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31. (Previously Amended) The Coriolis flowmeter of claim 30 characterized 
in that said massive base is substantially u-shaped. 

32. (Original) The Coriolis flowmeter of claim 26 characterized in that said 
massive base is a solid rectangular element defining a parallelepiped; 

said single flow tube is mounted to upwardly extending posts affixed to a 
surface of said massive base. 

33. (Currently Amended) The Coriolis flowmeter of claim 30 in which ends of 
said single flow tube and said return tube extend beyond the outer surface of e ach -le g 
said upwardly extending walls . 

34. (Previously Amended) The Coriolis flowmeter of claim 26 characterized 
in that said single flow tube is substantially straight. 

35. (Currently Amended) The Coriolis flowmeter of claim 26 further 
comprising a second flow tube coupled to said massive base to define a dynamically 
balanced structure when vibrated by said driver in phase opposition to said single flow 
tube while containing said process material. 

36. (Original) The Coriolis flowmeter of claim 26 characterized in that said 
driver is positioned when in use on a top surface of said single flow tube. 

37. (Original) The Coriolis flowmeter of claim 26 further comprising: 

a dynamic balancer means coupled to said massive base proximate said nodes 
to reduce the vibration of said nodes. 

38. (Currently Amended) Th e Corio li s flowm e t e rof - c l a i m 37 charact e riz e d -i n 
that sa i d dynam i c ba l anc e r m e ans is an act i v e dynam i c ba l anc e r contro fte d - by - th e 
e xchang e of s i gna l s w i th sa i d - m e t e r ele ctron i cs. 
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The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 
comprises a single flow tube and that said base is substantially U-shaped and has a 
mass substantially greater than the mass of said flow tube with process material. 

39. (Currently Amended) Th e Corio li s flowm e t e r of c l a i m 3 5 charact e riz e d i n 
that sa i d first and s e cond flow tub e s have an i rr e gu l ar - sh a p e: 

The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 

has: 

_ a drive frequency deflection that extends over the entirety of the axial length of 

the active portion of said flow tube apparatus: 

_ and further has a Coriolis deflection that extends over the entirety of the axial 

length of the active portion of said flow tube apparatus. 

40. (Currently Amended) Th e Corio li s flowm e t e r of c l a i m 2 6 charact e riz e d i n 
that th e mass of s a i d mass i v e bas e i s at le ast 100 t i m e s th e mass of s a i d flow tube 
w i th mat e r i a l flow. 

The Coriolis flowmeter of claim 1 characterized in that said base is massive and 
said flow tube apparatus comprises a single flow tube connected to said massive base 
to define a dynamically balanced structure when vibrated with material flow bv said 
driver. 


41. (Currently Amended) Th e Corio li s flowm e t e r of c l a i m 2 6 charact e r ize d - m 
that th e- mass of s a i d ma ssi v e bas e i s at le ast 1000 t i mes th e mass of sa i d - s i ng le f l ow 
tub e with mat e ria l flow. 

The Coriolis flowmeter of claim 1 characterized in that: 

_ said flow tube apparatus comprises a single flow tube defining a dynamically 

unbalanced structure: and 

_ said base has a mass sufficiency large to vibrationallv communicate with said 

flow tube so that said Coriolis flowmeter defines a dynamically balanced structure 
when in use. 
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42. (Currently Amended) T h e- Corio li s flowmeter of c l aim 2G 
t hat sa i d driver v i brates sa i d flow tube at a r e sonant fr e quency of sa i d 
flow tub e ; 

The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 
comprises at least one flow tube having a substantially constant outer diameter. 
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43. (Currently Amended) Th e Corio lis flowm e t e r of c l a i m 2 6 charact e riz e d i n 
th a t -s a i d driv e r vibrates said f l ow tub e a t-a- non resonant fr e qu e ncy of sa i d mat e ria l 
fi lle d flow tub e . 

The Coriolis flowmeter of claim 1 characterized in that said flow tube apparatus 
is formed of a PFA substance to maintain said process material free from 
contamination due to ion transfer from said flow tube apparatus to said process 
material. 


44. (Currently Amended) The Coriolis flowmeter of claim 49 ^characterized 
in that said Coriolis flowmeter is adapted to extend measure a flow of corrosive 
material including nitric acid. 
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